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A method is described using araldite epoxy resin for 
embedding intact 3-mm cutaneous punch biopsies for 
light microscopy. Sections are cut at 0.5-2.0 p. and stained 
with hematoxylin-eosin-phloxine. This procedure allows 
for preservation of cellular detail unobtainable with con-
ventional formalin-fixed, paraffin embedded tissue. 
Current interest in ultrastructural examination has in part 
overshadowed equally important advances in light microscopy. 
Over the past 20 yr significant improvements in techniques as 
well as instrumentation has made the plastic embedding of 
cutaneous biopsies a practical procedure [1-4]. The precise 
interpretation of cellular detail and disease-related modification 
of basement membrane demonstrable with plastic embedded 
material has been greatly appreciated by renal and hepatic 
pathologists. In fact the distinct advantage of large specimen 
size coupled with extraordinary detail has obviated the neces-
sity to use the electron microscope for evaluation of glomerular 
disease [5]. 
In regards to dermatopathology, the use of so-called thick 
sections prior to electron microscopy is routine. Although a 
great deal of information may be gained 'from these thick 
sections, interpretation is at times severely limited by tissue 
size. 
We describe a technique using "B-5" fixative and araldite 
embedding medium which allows for 0.5 to 2 p. sections of 3-
mm cutaneous punch biopsies. This procedure lends itself to 
the application ofroutine histochemical and immunoperoxidase 
methods that are no more limited than they are with routine 
paraffm embedded sections. 
MATERIALS AND METHODS 
Fixation 
3 mm-punch biopsies of human skin were bisected midtransversely 
and fixed for 3 to 16 hr in "B-5" fiXative containing 6 gm mercuric 
chloride, 2.074 gm. trihydrated sodium acetate dissolved in 90 m1 
distilled water and 10 ml of 40% formaldehyde (pH 5.8-5.9). The 
specimens were then held in neutral buffered formalin until further 
processing was convenient. 
Preparation of Araldite Embedding Medium 
The araldite embedding medium was prepared fresh during the 
dehydration period in disposable polyethylene beakers as follows: Ar-
aldite 502, 12.0 ml; dodecenyl succinic anhydride (DDSA), 8.0 ml; 
DMP-30, 0.55 ml; and dibutyl phthalate, 0.9 ml (all components, Poly-
sciences, Inc., Warrington, Pa.). The araldite and DDSA were measured 
Manuscript received October 3, 1977; accepted for publication De-
cember 16, 1977. 
Reprint requests to: Ronald J. Barr, M.D., Section of Dermal Pa-
thology and Histochemistry, University of California Irvine Medical 
Center, 101 City Drive South, Orange, California 92668. 
Abbreviation: 
DDSA: dodecenyl succinic anhydride 
and transferred in disposable syringes, and the dibutyl phthalate and 
DMP-30 in disposable pipettes with the aid of a hand-pipettor. 
Dehydration and Infiltration 
Dehydration was accomplished at room temperatUTe by passing the 
tissue through graded isopropyl alcohol (80% for 10 min; 95%, 3 changes 
for 5, 10, and 15 min; absolute, 3 changes for 5, 10, and 15 min). This 
was followed by 2 changes of xylene (or propylene oxide) for 5 min 
each. Inftltration with araldite was accomplished by soaking the tissue 
in progressively stronger concentrations of araldite in xylene (25% 
araldite in xylene, 50% araldite in xylene, 75% araldite in xylene and 
finally pure araldite, 15 min for each concentration) . Vacuum was 
unnecessary. 
Embedding and Polymerization 
The final embedding was done with araldite mixture warmed at 65°C 
for 5 min in a plastic mold. An aluminum block holder was placed onto 
each mold and the embedded tissue polymerized overnite (approxi-
mately 16 hr) in a 65 °C oven. 
Sectioning 
The cooled block was trimmed with a fine jeweler's saw, mounted on 
a JB-4 microtome (Dupont-Sorvall, Newtown, Conn.) , and sectioned 
on a \4'' glass knife on which a boat was created using dental wax 
applied to the knife and ftlled with distilled water. The 0.5 to 2 J.L 
sections were floated on a drop of distilled water on a clean dry 
microscopic slide and immediately dried and fixed for 10 min on a hot 
plate set at low temperature. This effectively expanded the sections 
and affixed them to the slide in one operation. 
Staining 
The slides were deplasticized in a mixture of equal parts of saturated 
sodium hydroxide in absolute ethanol to toluene for 3 to 5 min. The 
plastic-free sections were rehydrated in graded ethanol. Mercury in the 
"B-5" fixative was removed in Lugol's iodine for 5 min followed by a 
tap water wash and then 5% sodium thiosulfate for 1 min. The slide 
was rinsed in tap water and brought to pH 7.5 in a phosphate buffer for 
4 min. 
The sections were then stained in Harris hematoxylin for 20 to 25 
min, rinsed in tap water and differentiated in a 1% acid alcohol. The 
sections were blued in ammonia water, rinsed in tap water and stained 
for 20 min in eosin-phloxine (2 parts 3% eosin in tap water and 1 part 
1% phloxine in 20% ethanol) . Dehydration was accomplished with 3 
changes of 95% ethanol, 5 dips each; 3 changes of absolute ethanol, 10 
dips each; and cleared in 3 changes of xylene, 10 dips each. They were 
then mounted in Coverbond (Harleco, Philadelphia, Penn.) and cov-
erslipped. 
RESULTS 
The 3-mrn cutaneous specimens after sectioning and staining 
with hematoxylin-eosin-phloxine exhibited retention of the der-
moepidermal integrity. The dermal collagen bundles remained 
intact with little or no separation or "knife chatter." The 
preservation of cellular detail was dramatic (Fig 1). Nuclear 
and nucleolar configuration was far superior to routine proc-
essed material. The dendritic nature of epidermal melanocytes 
was easily appreciated and the resolution of inflammatory cells 
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FIG 1 (top). 3-mm punch biopsy of human skin (hematoxylin-eosin-
p hloxine X 150) . The stratum corneum and the dermoepidermal junc-
tion remain intact. Note cellular detail including mi totic figures in 
s quam ous keratinocytes and prominent granules in perivascular mast 
cells. 
within the dermis permitted the visualization of mast cell 
granules and the perinuclear halo distinctive of plasma cells 
(F ig 2). 
DISCUSSION 
The introduction of electron microscopy necessitated t he 
d evelopment of newer embedding media. Shortly after their 
initial application in electron microscopy, epoxy resins and 
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FIG 2 (bottom). Biopsy of actinic keratosis (hematoxylin-eosin-phlox-
ine x 250). Large cluster of plasma cells located within the dermis. T he 
preservation of nuclear chromatin pattern and perinuclear halo equal 
those seen in bone marrow smears. 
methacrylate were found to be superior to t heir paraffin coun-
terparts for ligh t microscopic studies [1,2]. T he use of these 
media for embedding liver [6,7], kidney [5], and bone mruTow 
[8] biopsies is now well established. Use of plastic media for 
cutaneous specin1ens appear ed encouraging [9]; however, in a 
search of t he literature we were unable to find any references 
regru·ding specific application of these newer techniques. 
Previous use of methods developed for electron microscopic 
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thick sections were unsuccessful because of epidermal separa-
tion and fragmentation of dermis. The procedure described 
here represents a modification of a technique developed by one 
of the authors (CTL) for use with liver biopsies. • By employing 
an araldite mixture and "B-5" fixative, this method permitted 
proper fixation and adjustment of block hardness necessary for 
sectioning cutaneous punch biopsies. 
The histological results are obvious advantages of this pro-
cedure. Disadvantages have been minimal when compared to 
formalin-fixed paraffm embedded tissue. Cost and time are 
increased but not significantly. Technician time is approxi-
mately 3V2 hr for embedding and staining. Material cost esti-
mates are approximately twice that of a paraffin section. Aral-
dite epoxy resins are known contact allergens [10] and rubber 
gloves should be worn during embedding. If araldite or its 
components come into contact with the skin, absolute alcohol 
or acetone followed by a water rinse should be immediately 
employed. The use of a hood to prevent inhalation of noxious 
chemicals is recommended as it is with paraffin embedding 
procedures. 
The usefulness of this method in the diagnosis of reticuloses 
and other inflammatory conditions with specific cell morphol-
ogy is apparent. Furthermore, this method permits the use of 
periodic acid-Schiff, Masson's trichrome and methanamine sil-
ver stains. • This use of these stains should prove of value in 
studying disorders characterized by bulla formation, immune 
deposits, or basement membrane alteration . It is hoped that 
• Liew CT, Peters RL: An improved embedding technique for light 
microscopy using araJdi te (in preparation) . 
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future application of these special stains to cutaneous lupus 
erythematosus will be as elucidating as similar work done on 
renal glomeruli in lupus nephritis. 
Primary plastic embedding has become a practical histologi-
cal procedure which bridges an important gap between routine 
light microscopy and electron microscopy. 
REFERENCES 
1. Glauert AM, Rogers GE, Glauert RH: A new embedding medium 
for electron microscopy. Nature 178:803, 1956 
2. Glauert, AM , Glauert RH: Araldite as an embedding medium for 
electron microscopy. J Biophys Biochem Cytol 4:191-194, 1958 
3. Luft JH: Improvement in epoxy resin embedding methods. J Bio-
phys Biochem Cytol 9:409-414, 1961 
4. Aparicio SR, Marsden P : Application of standard micro-ana tomical 
staining methods to epoxy resin-embedded sections. J Clin Pathol 
22:589-592, 1969 
5. Eastham WN, Essex WB: Use of tissues embedded in epoxy resin 
for rou t ine histological examination of renal biopsies. J Clin 
Pathol 22:99-106, 1969 
6. Chi EY, Smuckler EA: A rapid method for processing liver biopsy 
specimens for 2 micron sectioning. Arch Pathol Lab Med 
100:457-462, 1976 
7. Afroudakis AP, Liew CT, Peters RL: An immunoperox.idase technic 
for the demonstration of the hepatitis B surface antigen in human 
liver. Am J Clin Pathol 65:533-539, 1976 
8. Green GH: A simple method for histological examination of bone 
marrow particles using hydroxyethyl methacrylate embedding. J 
Clin Pathol 23:640-643, 1970 
9. Huber JD, Parker F, Odland GF: A basic fuchsin and alkalinized 
methylene blue rapid stain for epoxy-embedded tissue. Stain 
Techno! 43:83-87, 1968 
10. Fisher AA: Contact Dermatitis, 2nd edition. Philadelphia, Lea and 
Febiger Company, 1973 . 
